Oral immunogenicity of the plant proteinase bromelain.
Bromelain is a natural mixture of proteolytic enzymes derived from pineapple stem that has been shown to have anti-inflammatory activity when administered orally. Although most proteins given orally without adjuvant (e.g., food) result in tolerance, we previously reported that long-term oral exposure to bromelain stimulated the development of high serum anti-bromelain antibody titers. The purpose of these studies was to further investigate the mechanisms responsible for the immunogenicity of oral bromelain. Results showed that repeated exposure was required for development of anti-bromelain antibodies, with strong antibody responses in all mice that received at least 12 doses of bromelain either orally or intragastrically over 3-6 weeks. Proteolytic activity was required for strong oral immunogenicity in the absence of conventional adjuvant, with strong serum antibody responses generated against proteolytically active bromelain and trypsin, but not against ovalbumin, lysozyme, or inactivated bromelain. Significantly higher anti-bromelain antibody titers were seen in IL-10-deficient versus wild-type mice, suggesting that simultaneous treatments that decrease IL-10 activity may further enhance systemic antibody responses following oral exposure. The antibodies generated did not affect the proteolytic activity of bromelain. The data demonstrate that proteolytically active antigens such as bromelain can stimulate both systemic and mucosal immune responses following repeated oral exposure. Further studies of the mechanisms involved in generation of immune responses following oral exposure to proteolytically active antigens can lead to a better understanding of mechanisms of oral tolerance and to the development of novel adjuvants for oral vaccines.